Hypertrophic obstructive cardiomyopathy (HOCM) with mid ventricular obstruction leading to apical aneurysm and clot is very rare. Intraoperative transesophageal echocardiogram (TEE) can be used to know the maximum thickness of the septum, its distance from the aortic annulus and the apical extent of septal bulge. Postresection TEE can provide information about residual obstruction or any complications. We present a case of 65-year-old male patient who underwent CABG, septal myectomy, Dor's procedure for aneurysm and clot removal. Septal resection was done under TEE guidance.
INTRODUCTION
Hypertrophic obstructive cardiomyopathy (HOCM) is a genetic myocar dial disorder characterized usually by asymmetric left and/or right ventricular hypertrophy. 1 Ventricular septal hypertrophy is the most common type of asymmetric hypertrophy, while other types like with midventricular and apical occurring much less frequently. 2 Mid ventricular obstruction leading to apical aneurysm formation is seen in 2% of HOCM patients. 3 We present a case of HOCM with mid ventricular obstruction leading to apical aneurysm formation. The role of intraoperative transesophageal echocardiogram (TEE) in assessment and during myomectomy is also discussed.
CASE REPORT
65-year-old male, a known case of HOCM on treatment with amlodipine presented to our emergency department with history of upper gastrointestinal bleed following non-steroidal anti-inflammatory drugs (NSAIDS) ingestion for fracture clavicle, sustained 5 days back. He had stroke 3 years back with spontaneous recovery. His transthoracic echocardiogram (TTE) examination showed a mid cavity gradient of 48 mm Hg, apical aneurysm of left ventricle (LV) with a large clot in it and normal left ventricular systolic function. Coronary angiogram revealed 90% stenosis in left anterior descending artery, diagonal 1 and ramus. He was planned for coronary artery bypass grafting (CABG) plus myectomy and clot removal.
Intraoperative TEE showed mid interventricular septal (IVS) hypertrophy (23.5 mm) with apical aneurysm and a clot in LV apex (Fig. 1 ). The septal hypertrophy was not asymmetrical. The inferolateral wall was also thickened. Colour flow Doppler showed a turbulent flow in the mid LV cavity and continuous wave Doppler revealed peak gradient of 94 mm Hg. There was no associated mitral regurgitation, systolic anterior motion of anterior mitral leaflet or significant gradient across left ventricular outflow tract (LVOT). There were no associated abnormalities of papillary muscles or chordal insertion. The extent of myomectomy was assessed using TEE. In the mid esophageal aortic long axis view the distance of maximal septal thickness from the aortic annulus (32.4 mm), length (31.9 mm) and width (23.5 mm) of thickness were measured and informed to the surgeon (Fig. 2) (Figs 3 and 4) . The mid cavity gradient decreased to 25 mm Hg. There was no MR, AR or LVOT gradient. In the postoperative period patient developed complete heart block and was discharged with an automatic implantable cardioverter defibrillator (AICD).
DISCUSSION
Mid ventricular obstruction in HOCM is an independent determinant of potential lethal arrhythmia and sudden death. 4 It is caused by hypertrophic septum coming in contact with a hypercontractile left ventricular free wall. 5 Long period of exposure to mid ventricular obstruction and increased left ventricular wall stress may cause apical aneurysm formation. 4 Midcavity obliteration to flow during systole might lead to compensatory apical hypertrophy, which by itself could make midventricular obstruction more severe. A stage is reached where the pressure overload in the apical chamber leads to myocardial dysfunction with dilation of the apical chamber. The dyskinetic/akinetic apical aneurysm can provide the structural basis for intracavitary thrombus formation. 6 Other possible cause of LV aneurysm include post myocardial infarction. Our patient had no history of angina or myocardial infarction. There was no associated regional wall motion abnormality on ECHO although coronary angiogram suggested significant CAD. Surgical myomectomy in HOCM is recommended in patients refractory to medical management. Transesophageal echocardiogram is very useful during the procedure. It helps in planning the extent of the resection, assessing the immediate result and detecting any iatrogenic complications. 7, 8 Transesophageal echocardiogram provides a road map of septal anatomy and geometry to the surgeon. Important information obtained from TEE includes the maximum thickness of the septum, the distance of maximum thickness from the aortic annulus, the location of the endocardial fibrous plaque (friction or impact lesion), and the apical extent of the septal bulge. 9 In addition, some patients have very long redundant mitral valve leaflets where anterior mitral leaflet plication has been shown to limit systolic anterior motion (SAM). These functional or intrinsic mitral valve abnormalities are well characterized on TEE and can guide the necessary repairs or replacement. Iatrogenic aortic regurgitation due to direct injury to the leaflets or destabilization of the annulus due to myectomy too close to the right coronary cusp and iatrogenic ventricular septal defects, may be recognized easily on TEE, helping in adequate repair before coming off cardiopulmonary bypass. 10 Transesophageal echocardiogram is also useful to assess the residual gradient and if the gradient is more than 50 mm Hg, revision myectomy should be considered. 11 In our case, post CPB TEE the gradient came down to 25 mm Hg.
CONCLUSION
Intraoperative TEE is an important tool in localizing site of gradient, planning the exact location and extent of myectomy, detecting adequacy of repair and diagnosing related iatrogenic complications.
